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7fl^m ^j^H^: -8-71 *fl 1 «o v ^ 3*1 #^^-8- *fl 1 «o V W 2 

3 # #^M: ¥«l*Hr ^3M*1 ^-tf-sq-; ^"71 *fl 2 3# f^^M: 

^71 *fl i x]xi«- 7 i- a}oi^ a o v 7 i ^ ! ^xi^-i- ^l^l^ *)l 2 # 

71 A 1 ^lxl Al ol^ °-J§-^ ^a^t^ ^- 7 ] ! x}7)»-6\} v\^S\±r 4 2 ^-S- 

£ 5 
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2-d <2fl^-oflolBl ^ n ^^^^{2-dimensional actuator and manufacturing method 
thereof} 

£ 2^r £ H ^3 ^^MM^ ^Tg^oltq-. 

£ 3^ E 22) x - x ^H^cf. 
H 4^r £ 3^ y - y ^1 ^H^. 

51 5^ *r€- afl^H^ ^}2^.*}°\)2) 7fl^ fSt Ji°l^r A} Also] 

IE 7^r 5. 5°fl 51*1 € ^ofl ^^.o\]o]B]9] 7 fl^ ^^51°14. 

51 9^ 51 5^1 ^fMH&M ^ #^ r » >i^Kr 

£ 10£r ^ ^<*fl *r€- ^^H^HH^ ^71^ S]S i§^*Kr 51^ 

£ 11a tfl^l £ 11c £ ^^MMeH ojo^, 

68-4 



1020020063853 #^ 2002/11/28 

5L 12a vfl*] £ 12k ^ £ 1^°fl ^i^MMEH ^ 

£ 13a ifl*l £ 13k £r 4€r ^^-^olE^l &o^ t ^ ofl 

^ ^-Bflofl^^ ^ ^#^1 ^ JM- 7>^# loin i^ofl afs. 

£ 14a 51 14e^ °J]^M] °1 ^ ofl Sd^l , *H?- *}^- 

£ 15a vflx] £ I5b^ ^<*fl ^ <^<>1HeH <&o]x\ t is}* 

£ 16a vflxl £ 16ofe t^Hl ^^HMeW oio^, ^ 

5- 17a ^ ^<H| ^^HHE^ S>Jf Al-tL ^tg- ^ n> 

<18> MEMSCMicro Electro-Mechanical System)^ ^*fl ^^-^1 °1 &| ^ 
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<19> % ^UM^l ^-g-^xr MEMSofl ^fHH^fe ^l^l^H o]*fl 

2 ^ ^^5- ^^Hfr n}°l£LS. cl5]» ^-t3l*Vcf . 

<20> ol^"^-^ A 5,025,346Jl o fl 2.°j=^ # ^( comb- typed electrode) ^S^l $\ 

^ ^*1JL-BK electro static effect)* °l-g-*l"b *H3.5. -^olHEiofl ^ 71HSH 

oicV. ^ 5,025,346^^1 7^*\Q ^^<^1 °1 ^ ^- Jl^^ 

S#<^1 #Jl wfl ^1 Si ^ # ^4 -H^ ^ ^°1 P >^51^ 7>^1 

4. #71 °l^S#^r ^^S] 3^ ^.7}S\o] $lJl, #7^ ^ ^ 

7V^1 ( driving) 3 5^=- ^ <H SX^-. 
<2i> a o v 7 i ^sfl P>o]a.S- ^^HHe^ ^^l<y SE^r °l-§-^2:#^ ^^l cfl 

^ <^ j7^^ ^BflcHl^i #7l ^ # M^ASLS. n*)£\JL, #71 ^ ^ ^ 

^"4 ^-c] ^1-71 ^Eflo]^o) ^^wj-^oll M^r^l ^^51^ 7>^14. °1#4 ^ 

°1*1 31^ ^l^^Sl-^l ^^91 3.7} 7} ##*1 ^-rfl^Tfl 51 ji, refsr 

<22> ^ ( §>^= ^£l(harald Schenk) ^1 ^*fl, #71^- ^ 1^ ^ ?2fl: ^12 

si Alol^ ^^-^ti 2^ ^ 7}W ^^-ollolE-171- 

*ll (Sensors and Actuators A 89 (2001) pp. 104-111 IEEE Journal of 
Selected Topics in Quantum Electronics, vol.6, no. 5 (2000) pp. 715-722 ) 

<23> ^3.7} ^m*V 2 2t ^fMHE^ #7l*V 1^ ^ ^fHl c>l E^ <2] ^ 

7} 3J-°3.>H ^Eflol^Sl 31^ ^ ^ ^ ^ ^ ^LSl 
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1020020063853 #^ 2002/11/28 

31 JL^ ^ t 1 * ^ ^ H.¥ *>M"^ ^ A oHl ^^sl 

7>^lCf. nJ-eH, *Hl^T ^ on^oflolEi^A^sq- 4g- Bfl^^- 

nfl-g-ofl ;g*}o} p]e] i^^^o} 4^ ^ T&6\ g. 7 }^*|-t}-. 

< 24 > stb, ^ # ji^ ^ ^o) ^mo}7) « sefloj ig^ ^-ofl afl^l^ 

iL5L#| ^ # jl^ Ir^lfil tfl^aj ^i^l^l S]*fl 2:71 <9^g- 

n}-^*] ^£^1 ^31 ^^§- ^fb ^(starting electrode H 

^cf. at!:, *>M"^ i^-Hl *>M-^ +t]}o)7) 7 } v}^_s\^ ^o]7l 3.71 
o] aU^-a. Jl^-*}^ 5fl o] x-1 ^ellHl^ ^d\) *)-%rS\7) c^i}. l*lmm 2 #§*V *_V 

^-i- 7^1^^ S. ^al^^M o_^5l^ lOKHz T^tt 4t 

^ #2lMS« o^o] ^EflS. «ll*l*Kr ^A^R> Z}%IL *§B.7\ 7\}<£^ i 

<25> M. ^o] jh.^ o_ # ^o] -g^o] tifl^cfl <^fl ^ i^o} ^Tg-i- 7> 

*1^5i i^r ^<>1 7>^*V 2^ ^ <3^MHe1 ^ =L *)Zz^-$r ^l^Kr 
<26> Jg. M^o} ^ 2 o] 42.3 o. ^^1 ^ ifl^A^ Aj^ol tiVA^o] 7>^*t 

<27> ^. igj-tgcq ^jgoj s.^ o. ^^-ol °Xo)5. ^7) X\%-o] 7}^}JL #7}^X\0_S. 
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1020020063853 #^ Q*}: 2002/11/28 

<28> ^7)2)- ^ ^§>7l °~^XH^, 

' <29> *fl 1 « 0 >^ <XXl X\] 2 7>^H ^"71 T^ 1 f^^-fr 

#^3. Tfl 1 « 0 H t: 4 XI 2 «<HH XI 3 *1°1^ -gr-g^Rr + 

<30> >,Eflol^o) X|ol^ ^X] §>fe ^ 1 *l*lJf<4; 

<31> #7l i Efl O] ^] o} ^> Jf ofl ^ Efl ^ <2}- ^ 71^ ^ JL cfl ^ ^ , #7] ^ 31 °1 *1 *1 

a^q- ^ o)o\) cfl-§-^ Til l ai^ # ^«l*Hfr ^31°1*1 

<33> ^-7] 2 #^^8: ^^SLS. #7l A] 1 X)X}^7} A] oj ^ o.^^ 

#7l Til i *1*1 ^i^i Til 2 

<34> #71 T]l 1 Alol^ «V^ Al7]£ S. ^ X ^W-ofl P>^l£l^ afl 

2 ^ ^-^4 XI 2 ^ ^-^Xl tH-g-^>7fl ^*1 Jl^^ Til 2 Jl^ # #^M: ^«1*> 
^ XI 1 *1*1^ ^l*Rr ofl^olE^l- Tll^-^Cf. 

<35> 5E*V, #71 ^-5}7] M^ofl Oj-Sig, 

<36> Til 1 W o V ^4 °H ^H*}^ Til 2 7>^lX #7l Til 1 »}-%°\ SjTj ^Aj^^- 

f^ilS Til 1 y oH^ XI 2 *!HH ^r^<a XI 3 «<KK°5. £^Kr iEflol^7> 

cf^ M-^Ml afl^l^ iEflo^l oleflolsq-; 
<37> #7l 4 iEflo^ll-^ A ] o]^ o.^ol 7>^^>7fl #7l itflo]^ <XXH« 

Til l ^l*!^; 
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<38> ^])o}7] o]z])o]o) Z}*d\)*] iEflol^S.2f ^ZL tfl^^, ^"71 

^31°1*1 ^Jfsf; 

<41> Aj-71 XJ x Alo]^ ^71 1 ^1^1 Jfofl n>^5]^ Xl 

2 ^ ^"^^-4 *fl 2 ^ #*l^Ml tJft^}?)) ^*1 JL^Sl Xl 2 ZL^ # ^ti]^ 

<42> M. Mj-tgo} ofl^oflolBloll 5^*1, 

<43> ^-71 1 

<44> >g-7l ^))o]^)^ ^t^^E] ^-71 X| ! ^tofl 14^^7)1 -g^TT ^ ^ Xl 1 
<45> igxgc) ^Al^oH ^H^, 

<46> ^-71 xl 2 ^1^1^-^: 

<47> ^71 1 ^1^]^-^ X] 2 ^-^-^ ^4-^-5.^- El 2 ^>^S <3#£)^ ^ ^ *fl 

2 £^w>^; ^"71 XI 2 £^w>7> ^sq^- <4^*> 2 ^ Xl 2 « 0 V ^ 
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<48> atb, #7l ^Bflol^) ^JfoflAi, -3-71 iEflol^] x^ofl ^| 1 f ^ 

S <3#£M, ^71 *)1 1 T^JjL ^g^Mr: >S-7l 1 Zj- Xl i ^SLS. 

#7] 1 #^o_S <3#S]^r 2 ^ ^^-j^; x] 2 ^ ^- HL^i^S Bfl 

*fl 2 all 1 ^ofl ^s^fe a. ^wl^-rf. 

<49> # 7 ] ^1 2 ^§ f ^4 Xl 2 JL^ # #^8: ^71 *fl 3 ^1 rfl ^1 ^ 

<so> ^ sefl^ ^-71 Hflo]^ Til 2 ^ ^ £eH<S4 n *\] l ^> 

£ 55fl°Jf Sf-^H , A oM *fl 2 ^-f- -#7) 1 ^£ £^ liill^S 

<51> ># 7 ) ^ SEflolA ^VJjLo} XI ! J=L« n^oj £ o| is}**] ^ 2 JL^ 

S^ll^ S^H, ^7] ^ 2 f ^q-ofl tfl-g-*Kr *fl 2 Jl^ # ^^-ol ^-71 XI 1 

<52> 4V7I XI 1 S4l«>^r #7l iEflolx] ^ XI 1 ^ Sefl ^4 

*|, ^-71 XI 2 S^wRr #7] £^ lEefl^ xl 1 -H^ Sefl<a^ <M3°-S. ^ 
3 th 
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<53> o)5t1- ^ofl ^-^-^l^B^ til^fj- *! n *fl2: 

<54> J 1 ^AHI 

<55> £ 1^- ^o\) n}^ ott^^ojEio) 7]^-^<y 1 ^AH* 7 fl^ 

<56> £ 1 ^ £ 2# t^s}^ , ^1^(^1^1)7} ZL 5.^<*f| ^SItt (100)7} ^ 

1 S^w}(210) ^ a>z)- Efl^sl^ ^ S.efl<y(200)^ i^Rr all 1 ^^l^-^l all 

# *l*l£Rr all 1 ^l^b *ll 2 S^w>(310) ^ a>z} Efl^e^ JL^ Sefloj (300)-§: X 
^ 2 o^sfl *H 2 f^^(y-y)* ^43 ^-S. 7}^-t}7\} 

^cf. ttj-sM, a 0 v 7 ] iEflol^(ioo)b afl 1 ^1*1^- ^ ^ 2 x]*}^*)) 2l*fl 2 ^ « c > 

0.5.21 ^-^ojol 7l-^>7ll *1*1 
<57> fcl ^^l^o^S #33 iL^, ^1] 1 ^(x)^ ^1 2 «oHKy)^- ^Eflol^KiOO) 

7} *11 1 «J-%Kx)°-3. ^^>5l b ¥ all 1 £^w>(210, 210H1 21*11 A>Zl- Efl-^Bl^ = 
^11^(200)^1 <£;i£H 9X^. ^-71 ^l°l*l(100)^r ZL <£^S] ^1 l Saiw>(210, 

210H1 21*11 afl 1 ^21 ^Aj^( x _ x )^. ^4] 0.5. A] ol^. 0.-^01 7>^*>7ll ^l^l^cf. # 
7l A>Zl- Efl^Sl^ Hefloj (20 0)^: S.a^W>(210)7> ZL ^^1 ^Slb y _ y 
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1020020063853 #3 2002/11/28 

^ofl u^VtII <£*<ks\^ = *H 1 ^£-(200y)4 f-ttt *H 2 £>a«>(310)7> zl 

f^cH ^^^m x-x ^Ml M-^>7fl M-^-t!: ^1 2 Jf-g-(200x)# #7l 

31^2}^ £^ Hefl«y(200)^ I-sHItt °lt <W*Rr 7 A°-3. 2fl 1 « 0 v ^(x)^-S. <3 
*fl 1 ^-£-(300y)4 *11 2 «o v ^(y)^-S •S^fe >11 2 ^(300x)^- a>z* Bfl 

Jf-el^ JL^ 5.^^(300)^1 jL^J 55fl<y (300)4 ^ 5e11<y (200)£r z^^l 

211 2 ^(200x, 300x)# ^H^l f^<Ml 3WKr ##tb ^ll 2 £^^(310)^1 ^^^4. 
#71 *ll 2 £^K310)^r *fl 2 « 0 v %Ky)-°3. <3#sH i4^i 211 2 £^tiK310)°ll ^fl 

5e11<y(200H 211 2 - y)* &M°-3- £^ ^ 5^1 *1*1 

<58> £ l 5! £ 3i S.*\& «>sq. £o] t ^ 531 °J (200) ^ -S^ 5efl°J(300)^r 4# 

21 a^(201, 202, 203X301, 302, 303, 304)^ f2f 7}*}JL <&t±. o]&|^. cff^^S^ 

S.7j| 3.-^3 -8-71 sq- ^ tp*^ ^Sl-i- ^ SI, 

SOI, #efl^ 71* 1^5.^ <go]^l ^^(201,203,301,303, 304)^1 ^*fl ^IH 

*1(100), £^ 5511^(200) ^ Jl^ 531^(300)^1 *§#sM f ^tt] jr » 2 02" ^ "302" 
=L ^f>}2\ a* #(201, 203X301, 303)* ^^HM W ^ll^S^r 

* °l«fl€ 5i°14. ^is^^Mi ^^1^1*, ^"71 ^^-#^r ^?MM£l» ^ 

<59> ^^1 S-^ofl rtJ-E)-, ^-71 i Efl °1 ^1(100)^1 71 ^1M*1 

^^xr, S. 3*11 £2>1^ ti><2l- ^-ol, itllol^oi ^afl ^#5^ ^ 1 ^ a. ^ 
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(120) ^ =L afloli(no) *§^3fe 2 Jl^ ^ #^-(130)°fl ^*fl 

cf. £ 32) y - y #^51 <>1 S. 4*fl tifsq. 7^0} ^M*l (100)2] i3l 

°1 *1(100)^ A) 1 S^w>(210)l- f^jAS Zi "S^ofl ^ # ^(120, 120) 

o] afl^slJl o)«f[ tfl-g-§>7fl JL^ ^- ^(130, 130)7> *llol>i(ii0Hl afl*l^th 
<eo> #7} i3H*l(100) 31 ^l^Hfr 5^1^(200)^: y ^2] f^^T 

% a] 0.^71^ £^ ie^J ^^l°J(200)2l- JL^ ^31^(300) 

A-Hofl uf^c}.. £ i ^ £ 2<^1 JE^m «>s)- £^1, ^ 5L3l<y (200)2] l Jf-g: 
(200y)-4 <>H tfl^^r ^ Sefl*] (300)2] A] 1 -g-(300y)2] tfl^Rr ^r^l ^1 2 
^ # ^(410) ^ ^ 2 JL^ ^ ^(420)°1 #5. JUjM tf\x\S)<>\ <&v± . <^ 7 ] 

<*M £ ^°fl 5£ *H+2] ^HM ^Ai, ^71 *fl 2 ^ # ^UlO)*]- ^1 2 

Jl^ ^ ^^-(420)^ i3H*K 100)2] ^3*1 H oHKz), ^ *)1 2 M^w>(310)# 

f^] iL3.*Rr £^ I£efl<y(200)2] -Zr^-^SLS. ^S. ^^M-Tfl a^s]^ °l^t!r 
*l^-<2] 3^2]^ ^ #2] ^1 3 « 0 V %*2] #7}H1 2]*fl 3 wj-^S-^ ^€ 

9J^* t^Al^lJl a}-5M ^1 2 ^-S- ^- ^SluL *fl 2 M^w>(3io)ofl o]sfl *]*] 

£ ^ ^31^(200)2] A]o]^ £^-g; ^Amuh 
<61> ^-712^ XCj-S ofl^^o^^ 7 ] # ^ JjL^lo] ^q.^ i^ol^l- ^ 

# 3^*1 A3H*]2] ^wj-ofl ^^f-O.S.M), o]S- a. ^ofl c^j) ^no] 
ojcf^ ^olcf. >i^|ol^|7> ^ flfe #31 ^tfl^ ^ &7fl 
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<63> ^3aH] 2 

<64> S. 5^r iLt} ^li^ol 7>^lfe -g- t^ofl iq-^ ofl^-ollolE^ Xl 2 -^Hl- 

<65> E 5 6t ^S^, nl^(D]£Al)7> ZL S^ofl ^^51^ i3H*l(100a)7l- 

efl<y (200)^1 oll4q*}J! 91^-. A ^3H*l(100a)£l ^ofl^ <#7] *W 31^3*1 ^ S 
efl°d(200)3i}- ^1 Xl 1 *1*1-*M- ^*Rr Xl 1 S^w>(210a)7l- <a^5H 91^. , 
^-71 ^£fl<X*l(100a)l-8r Xl 1 Xl 1 H oH^ ^^(x 0 - x 0 ~ x n - 

x n )«: f^^S A]ol^ ^^ d i 7Br*>7fl ^l^m^. ZL^ul Xl 1 ^HH 

D}f7Hs #7l iEflol^(i00a)» *l*l*Rr Xl 1 *1*1 ¥-7} Xl 2 M^d«>(310) ^ 
^3*8 -51^ S^1°J(300)* 5L^-*Rr Xl 2 *1*1-^1 ^*fl Xl 2 ^^(y 
" y)# f^Ai Alo]^ o.^- 7>^>7fl ^1^5)^ it)-^, ^H*l(100a)# 

-*7l XI 1 ^ Xl 2 ^l^MI ^Sfl 2 ^ «oH^S.^ -g-*l<SH 7>^*>7fl ^l^m 

<66> ^xi^s XI l «<H&(x 0 ~ x n )4 x] 2 «o v ^(y)* tH- q- 

^ ^^l^^KlOOa) 1- z*zH XI 1 H o v ^(xo ~ x n )°.3. ^ Xl 1 m^w>(210a, 

210aH £\n tfl^Hl^ Sefl^(200)^ $14. it}-eM , ^-y] 

^efl°l*l(100a)#£: ZL X] 1 S^f}(210a, 210aH Sl*fl Xl 1 IJ-^M f^^Kx 0 

- x 0 ~ x n - x n )-i- f43^ A]ol^ 7V^S>X1 ^l^l^q. ^-7] iBfl°l*l <X3H# 

*l*l*Rr -M-z}- Efl^el^ Sefl<y(200)£: S^w>(210)7]- zz. ^Vofl ^s}^ ^JiS 

y _ y ^ofl q-^s>Xl ^^-cr q-^rtb ^ ^1 1 ^-^-(200y)3f Xl 2 £^w>(310)7> ZL ^ 
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°<H1 ^sq^r x - x ^Hl M-^Tfl ^^tt M-£*V *ll 2 ^(200x)^r #-^t}. #7} 

A M 31^^ Sefl<y(200)^ Ireflofl^ o]m. 6\)<%m}^ % o.^ ^ i « 0 v^o.^ 

3^ 1 ^^(300y)^ all 1 wj-^tofl ^z)°] 2 «o v ^S. <3#£lfe *fl 2 ^(300x)-g- 

a>z^- Efl^-s]^ jl^ SEfl<a(300)ol nf^^cf. JL?§ Sefl«a(300)4 ^ 
(200)^ afl 2 Jf-g-(200x, 300x)l- *\°}o]) f^vofl ^*l*Rr ^ 2 S^w> 

(310H ^^^4. ^71 *\] 2 S^w>(310)^ *fl 2 »J-^(y)^-5. ^1 2 £ 

^wK310)^l ^ ^^1^(200)0] 2 U-^s] f^J^Ky - y)^- ^SLg. *)o]± o_ 

^ 4 s SI 711 

€^tb 1<HH<2}- £^ iefl°J(200) ^ JL$ Sefl<y(300)^ ^ 

3 3§K201, 202, 203) (301, 302, 303, 304)^1 7>*lJl 

£ 2^ ^ s^hi ccj-e}, Aj- 7 ] iEflol^Kiooa)!-^ ^o]^ ^ 

^l^l^r ^Eflolx] JE 7^1 ti}^ ^-ol, ^lo^ldooa)^ T^ofl 

*fl 1 ^ ^ ^^"(120) ^ =L *pf^ aflol^dio) #ofl ^Ajs)^. z\) 2 Jl^ ^ 
^-(130 H £l*fl ^l^^t^-. £ 6^ y - y *I^£*1 £ 8^1 v}Q ^-o] ^ o] 

^l(lOOa)^ *m<>lH ^Efloixl(ioOa)^ s^^^o] ^ : j=4iwK210a)-& f^J>.3. zl 
°fl ^ ^ ^(120, 120) «fl*l£U, ^-71 2.^ ^Bflol^KioOa)!-^ ^ ^m.^ 
^-§-*Rr -H^ ^ ^(130, 130 H ^eflo] ^Hfl S Bfl ol^( no)oil wfl^l^cf. 

^8, A cM ^Hflo]^ (iooa) ^ *l*lsH- ^ sefl9j(200)^r y ^ 

*t-$r #sfl *)o}± g-^X] 71^ ^ sefloj ^«.i=. o.^ ^efloj (200)^4 ^ Sefl<y 
(300) A>olofl n>^^cf. £ 5 ^ E 6o] i w >i4 ^-ol ( o.^ IEefl9j(200)2l Tfl l «. 
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-g-(200y)4 °H1 tfl^Kr jL3 S^l^ (300)21 *H 1 -f-^-(300y)^ tflWfe 2 
^ # ^^-(410) ^ all 2 JH^ # ^^-(420)^1 ii^jiS «fl*13<H 544. 4-5} 

7fl ^3-2-3. ^]l«oH^ ^S£.S *1 £^*Hr ^M^KlOOa)-!-^ #7] £ 

* Sefl°J(200)ofl ^Sfl ^12^21 ^ §-*H a]o1^ ^^>7fl ^4. <^7H 

A^ -g- ^-^c^l t£ ^-U^ Jf-^ ^SSAi #^*V ^AHl 1^-4 PR>7Ml, #7] 

^1 2 ^ ^ #^-(410)4 2 JIL^ ^- ^^"(420)^ ^lH7l(100a)4 
H o V ^(z), ^ *ll 2 £^w>(310)l- ^y-°3.SRr Sefl^(200)^ ^^}SLS. 

^^\°] ^4 ^ 3 ^(^H44 X\o]& 

S4lti}(310)ofl 4*fl £^ Sell*] (200)4 *}°]±*§ ^3*1 ?14. 

*V2j ^#t!r ^^Hl 1, 2<>fl &<>H, #7l ^HxKiOO, 100a)4 4*3 ^ o]6j| cfl 
-§-^ «lHi4 ^3144(100, 100aHl t 1 ^^^ ^^y) 44 44^ ^ 

3144(100, 100a)4 4^ #71^ 7fls)lAl^ £s|-iiL4 <H^4 ^4^4 JL 

^ # 4^- ^ t 1 * ^ 4^4 ^ 4W 4^- 7>4^r €4 4^4 4^4°-^ 

4£€ ^ $14. 

^^Hl 2 ofl 14^- <^4°14^ 5. 9^1 £44 ti}<2}- ^-ol i Ell 44 ( 100a) 7> 

^4 4^4^ ^s^i si^fl °g44^ 444 °g4 y j-§: 4^4 ^1443. oia>ai^ ti>A> 

^l7l£^- ^JlS4 444 iEflol^l-i- ol-g-^H ^A}*^ aVA>Al7l^ ^2:^1 4*fl % i7fl 
M4 ^11- ^ 44 44 444 ^4444 ^-Tfll- 371] ^ $1^4, 

444 ^^T-E* 3711 ^7M^ ^ olTHl €4. 
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■ <72> ^7}*); 1 ^ 2^ ^ ^ ^ 7l ofl %V3-5} tr^-g-o^ iEflo)7l ^ # 

ofl tfl^ ^71^ ^ f27} ^^S)7iq- ZL^, ^ S ofl^ ^« 

JL ^7)^ Hfl^d^- ^7l^ i^-f ^fl^t]-. 

^tflol^KlOO, 100a)3.£| ^7l^ ^f-sfe ^^3. ^ S^a>(210, 210a)°l^, 

^71^ ^ ^ €-2-tb ^^^-ofl ^^#^o] 

<73> ^o) ^ Al ^l i, 2 ofl Si^i, ^3M*1(100, 100a)^1 3l*fl *M:£ 37fl 

BflAiol ^^>^, zl^jel Sefl<y (200)3} ^r^lS 37fl^ ^£.7} 

<^7lofl^ HE^ = # ^^^i^S. -R-*m ^-f ^71^ ^S^r 57fl7> ^^>Cf. £ 

PI, P2, P3, P4, P5^ ^S.^ ^ tb ^Holcf. 

<74> S. 10«- , ^U^^-CPD^r *ll 2 -*f-g-(300x)^ ^(S^H tf-^H 4 

^H)^, 2 S^ti>(310)l- *fl 2 ^ ^^^"(410) ^ ^Eflol^ ^JjLo] ^ # 

#^-(120H <£%Qt)-. <^7}o]}*\ ^llsfl^(Pl)^ 7>^> ^*l<EKvirtual ground) °-3.*l 
^-8: X) 2 2fl£l(P2, P3)rr Jl^ Sefl<y(300HH ^^^(602)^1 ^*fl ^7] 

3-2-3- Jlf^ JL^ ^^1^(300)^ <# 1 -f-^(300y)^l ^VM^. , #7l 2 

-S^ ^^i^-(420)2f ^11 2 ?f f #^-(410)?>fl ^^71^-g: 3tb 
%^°] 7}^*}^. tb^, *ll 4 3fl = (P4) ^^15 4-E.(P5)^ JL^ =efl«y(300)^ <^^(£ 
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TgoflA^ <5}Jf ) 2 ^(300x)^l ^71 1 ^(300y)s]- #713 o_3. £-s]£] 

ZL5]J1 *fl 2 £^W>1- ^^^-(601)^1 S]*fl #713 °-S. 

^IZL, ^ 2 M^w>(310)l- ^f-Sfl S.efl<y(200)-2.S SM^t}-. *11 4, 5 5fl^(P4, 

P5)7> (200)^1 2 -?-£-(200x)£- ^<#^ ^<£^-(601) ^ ZL 

21 ^^-^-(603)^1 2]sfl #71^ AS 7>#rf. #7l ^ 4, 5 ^EL(P4, P5)7> 

^^tt -*f££r i^-f* ^ °H1 ^#3tt #^<*fl «lHi(110) #2) ^1 

1 -H^ ^-#^-(130)#S 
<75> £^ -tf^^l ^1 2 £^w># ^^>^ €^(600)^ #7l3AS. ^-5l*> 

71 ?H o>u|j7, H ^ ^^^-(601)^ ^<Qi& ^Efl^ ^2 £4lw>l- ^71 

^°]*1 %6\t\, 

<76> o]^\ > sfr 7 ]<% ;£0_ £ 6^^.6)1 olBll- ^13-^71 •& ^34) 

w>^-3tb €*H1» ^^lls ^HHH^ ##*v 2 ^ 

AH1S1 afls^lH ^t^^cf. olE^tb ^-i: #^tb ^Hl 2^1 <*j^ 

oflo] E ^ ^^30] cl^^- ^ 5-1 -g- ^H^, ^^.ofl n}e} 5. 5 ifl*l £ 10°fl £Al 

<77> 1. >«OjL M W 

<78> « ^|3-» 

<79> J}) £ naofl y}<2]- ^ol ( ofl^jolEi* ZL^ ^1 ^ *Gj ^ TflS-S.^ , 4 

°1 ^ #Hfl^(10)l- §*lt!: ^, =L ^°\) DFR(Dry Film Resist) ^-§-(ll)-g- i2*!J*V ^ 
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n^^. 7fl^S)^ -aS-fClla)^ £17^ ofl^-oflolE^ jl^ JE3l<y(300)£] 

7H>^ £*1 #E]H*1 ^ 5^ B.7]% 7}*|tf. 

<80> 4) £ nb ofl W>fif ^-ol ( aV 7 } #5M>-(llaH ^ ^Ol^li ^Sfl^ 

(10)^ it^S-fr Aflc ^-ef^Ei^ofl o^sfl oII^i^I-jl, £ lie ofl JEA]^ aj-sq- £o) a 0 v 7 ] 
DFR ^#^r ^71^ s^S] ^ E o. (10a )i- 7 ^lfe *c|(10)§ <g^4. 

<81> «Aj-J=L 

<82> 7}) c 12a ofl £ A)^ ^-ol^ Aj-tL ^-§-^ 7}^ ^^fl^i, 500n]3^ ^ 

stop)iL5. ^>-g-^>7l ^s]^.^-(22)4 ^ ^&)-& ^^1(20)^ Afol^l Si0 2 

^^(21)^1 SOKsilicon on insulator) SlM^-I- ^w^t]-. 

<83> u|) JE 12bofl JE.^ ^-o] ( ^^(22) ifl6)j >fc>g sfl^o^ ^ £ o. (23a )S. g 

^ iS^l^lil p>^£i(23)l- ^*r4. °i7HH v}^=l(23)o\] g*} 

(100a)7> *g>^ ^(wi), £^ Sell*] <8^(W2), JL^ = afl<g <3^(W3) ^ S^w> ^ 

<84> cf) £ i2c<^l J£Al^ h><2}- ^ol, ^e|#(22)<Hl>H A cM v}+EL(23)°\] 3*1^1 ^ 

-?--§"§: ICPRIEC Inductively Coupled Plasma Reactive Ion Etching) 1 ^ ^tsfl °fl3)3H 
>S"7l p>^3(23)^ (23a)« *«H €^^(21)ol ^#£l7fl *>ZI ofl^H ^ 
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<85> bJ.) £ I2d^] HA^el w><2}- ^ol ( ^e]^^-(22) ^ ^^^(21)^^1 <! 

#3* «o v ^^-S Si0 2 ^^la)^ ^^^"(21)4 #^<a] ;g<£ 

^-(21a)^] ^*fl #7] ^ ^^^^-(22)^1 <2^^-Ei s^ts] ^Sl^4. 

<86> v\) s. 12e°\] 5*1^ £o) t a o v 7 ] ^<gn|(21, 21a) $H Si 3 N 4 ^S^^-fr 

< 87 > v}) i2fofl ^-o| ( a o v 7 ] ^^-^-(24) $H ^ £ -f(25a)l- i£e)l 

^3.(25)1- ^^tbcf. 4>7l ^}51-f (25a)^r ^7)^ -t-f-grM- ^ 

^^>7l nJ-eH, ^7l ^l£-f(25a)^ i^l] <>1*1 (100a)7 r ^g-(Wl), 

<3<3(W2) ^ Jl^ SefJ <3^(W3) ^ofl 371 ^ 7fl^5L ^£ 

<88> a» £ 12gofl wf^ ^o], #q ^"71 €JE^-(25a)-&* *s-n 

^f^-^r °fl ^ *r°} ^"(22) X^o] V}^o\) in.#S)^ i7]^Bfl2] 

*(26)-g: ^^*>J1, ol^l o]^ £ i2ho)] JE^s} Hj-sq. ^o] ? IC PRIE ^l«fl 
-$-*(26)£] 4^1 ^e]^^"(22) ^ <5pf^ £<&^(21)-£ <H1 %1 o] 

^ #7] I£Efl^liE n>^a.(25)l- ^l7i*>cf. 
<89> o» £ 12i<^l 2*1^ «l-<4 ^o], ^V 7 j ^7l^ tifl^I* W 

^ ^sv, <« Au/Cr ^(27)* ^ 

<90> *}) E 12 j ofl EAl^ W}<4 ^o], ^^Efl^^E u>^^(28)# ^- 4^3.011 

^ Au/Cr* *fi7^H €-2-*V -¥-g-<*H # Au/Cr* #^1^. A u/Cr °) 

#^*r^ # n)-i£L(28Hl ^*fl g*l^r ^f-g-gr, i^o]^ <3<*](wi) ^ Hefl 
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°J <^(W2HH^r ^-f#(26H nfl-g-^ ^oH, jj^ £ ell<y ^(W3)^ 
^-f*(26)2f 3flj=(Pl, P2, P3, P5) 3. A}-g-€ Jf^tj.. 
<9i> s » £ 12k°fl -£*1€ w>sq- g-o], ££^1^ae p>^3.(28)# *fl7l*H, SOI 

<92> « #JjL ^ # ^ ul jjr-fc 

<93> £ l3a<Hl *«« £<H*1 *cKl<»4| ^71 t 1 

S# ^}Wr tttt. °}^°)) *>-8-3tt ^^^(anodic bonding)^ 

£-*fl(20)^ a^o] ^Kg. ^Vcf. oj<4 Qo) £-$)(20)7\ 

*c1(10Hl #3)°lH £-313 ^^(20a)^r CMP(Chemical 

Mechanical Polishing)^ "g^Vt!:^. 

<94> 51 13b^ll w>Sf ^o), ^-71 *J^(20a)<fl Si0 2 ^^^(29)# ^S^tf. 

<95> £ 13 C 6\] 7^o] ; ^-7] ^<£bV(29) -^^1 3rfl^^] ^H-f(30a)# £ 

^ ££5^1il ^3.(30)* ^ ^ . olnflofl D }A a7 } ;*Ht^b 
(100a)sl ^ l^f *8^(W4), 2 ^ <3^(W5) ^ ZL^g 

^efl°J ^ <S^(W6H cfl-g-tl:^-. S. 13d*fl «}sq- ^-o] 

^UtI^uI, °H ^Mefl^iS ^3.(30)1- *fl?1t!-i=h 

<96> £ i3 e o11 h>s^ £o] Au/Cr ^*}#(31)-i- ^ ^, ZL £M ^ sfl 

#5I-f(32a)« 5fe ^£L(32)# ^^7>#(31)^ 500 A 

Cr^- ^^Z}51, o) ^ofl 1500-2000A ^51^ Au* f^fli^l ^ 
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#71 €£-^-(32a)^ #7] «S^(f2). ^ =.^1*9 «3^(W3W 

* (27)l-ol] tfl-S-*>7fl afl*l€^. 
• <97> £ i3fofl JE^l*} w}3- ^-o] lE^H 3*fl #7l -SlE-f (32a)«- -f-^fl 

#^(31)3 S^ofl £^ ^r3, <« *<>1 AuSn 3(33)* ^^*>JL, #7] SS3l*l 
i£ p>>i3.(32)» alM^. ^7] AuSn 3(33)^ SB*- ^^1 * 

<98> £ i3 g ofl ^o], is^I^aes] S ig ^ sfl ofl 3*11 #7l AuSn 3 

(33) $H ££ell^iS n>^3(34)# 
<99> £ i3ho(| £Ai<g «><q. ^oj, ^-71 llefl^AE ^3.(34)011 #7}f^ 

(3D* I^^Ml 3*11 ^W^-. 
<ioo> £ i3iofl s.X\& ti>o^. ^-ol, ICPRIE^l 3*11 ^"71 AuSn 3(33) Si0 2 ^3(29) 

^ £*1*1 ^ £-31(20)3 3-3l» 4^ ^R^H, ^3l<33(100a) 13i^l 

3i^)3 ^ s ^(120), ofl*-)*Hr *-g- *efl<S(200), *^ = ^(200)3 

«>W ^^^1 3^3fe 31 2 ^ ^ ^^-(410) nelJi -n^ =^1«9(300) ^* £-31 
(200)3 S-315. -¥-3 ^?J3-. °H°H ICPRIE °fl 4) °1 SOI ^-2:°11*13 

Si0 2 ^<33(2lHH ^1^4, 

<ioi> £ 13j°fl H*l^ «>sq. ^-o] ICPRIE ^ #ff-*}^r Si0 2 ^^^-(21) ^ Si 3 N 4 ^£3 

(24)* *^ S31 °J (200), S319J (200)3 ^3tt 31 2 

^ ^ ^(410) nslJi Ji^ sell <y (300)* ^r^^l £-3*13-. -gr3°11 3*1W 

^-71 i3H3(100a)3- *^ S313(200)<3 31 1 S^w>(210)°ll 3*11 ^^3°! Si^, ^ v 
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7 ] o.^ Sefl^(200)4 al^ iefl<y(300)^r *j| 2 S^»V(310)«^1 ^*fl Si*}. °1 

• <i02> s. 13k <#7] ?£ft % i^ms^l A>^-e>7l -*7l ^3M*l(i00a)£] 

^o\) ti>A>#^ Au/Cr-I: ^KKMO)* ^^^4. 

<ios> £HH 4^ i4 ^S<H1 ^sq&cf. ^ejq-, 

^lolijofl tflsfl rf^o) ^.g. <^7l ^tb SIMs) ^*<H1 4*fl ^}7> 

^ 514. ^ 31 °1 2] #4-^ i^>7> H^g; 7>-?4fe -f-^r^^l ^ f^l ^ 

^ ^ ^5] J^cH^ ^^7} ^71 nfl^g-ofl 401^1 ^ ol 

<104> 2. 5Pf ^ gj^j 

<105> «S>Jf 3T>^- -g-*fl 

<ioe> 7 » £ 14a<^l 5.*]^ f}4 4°1^ -fre] ^0.3. ^ ^4 ^ 

e^o-j^onAl ^>«- ^st^] ^xl^ls^ A}-g-S}^ 7l^r(40)^r ^wltb ^ , S#°ll 
Si 3 N 4 ^^^-(41)* 

<io?> 4) ^ Ub^l ^o], ^-71 ^<gn]-(41)^«Hl dL3 2fl^^ #5L-^(42a)-I- 

7l-xl^ I£e1)71ae n>>i 3.(42)1- 3^4. #7] ^£-f(42a)^ SH 5 - ^S#<HH , £ 
^ = Bfl<9 (200)4 -2-^ H^l<a(300) a}°14 ^^-ofl tfl-g-^H, <# ^£o.(42a) Afo]^ «. 
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*)] i jl^ a. ^^-(130)^- *l*l§Hr «lHi( 110)5. 7>^-S)fe Jf^H, n^Jl ^2 
w>W -¥~Sr£r al^ 5- 31 °J (300)^ ^}^- ^^(304) AS 7>^-S)fe ^cf. 
. <i08> tf) h Uc^fl ^^zHI ^*fl iSefl^lije p>^=i(42H 

^ Si 3 N 4 ^^(41)^ ^#^£-g: *IM$th 
<i09> £ ud<Hl «}4 Si 3 N 4 ^^(41)^ <>1RH1 °H , *)zHI 

^71^(40)4] ^#^^r <H1^*H ^ 3°!^ ^-#(40a)-i- ^Sh}. 
<no> u» £ Ue^l «}<2}- ^o] ^7} d>^£i(42)1- ^T^ilS.*! , 

<m> «*}^ ^^1-2] ^ -g-xfl *H*)-» 

<H2> 7 » i 15a«^l «}4 ^el^. 71^(50)1- ^, ^1 ^1 ^ 

3fl€^l 51a)* 7}*}^ ilsllxliE p>^3(51)1- 

<113> #5i^-(51a)^r ^ ¥ ^S^H 5^ *fl 1 JL^ ^ ?A 

^ Tl^l ^31 , £^ Sefl^ ji^ xLefl^o} ^ t,] ojo^ 7 jt^ ireflojon^ ^1 2 

<iw> q.) ^ i 5b ofl H>5q- ^o] ^-71 JLSefl^^E u>i^(51)oll 

71^(50)^ ^ ^R 1 ^, iSefl^l^S ;*fl7i*H, «>7>^-^ 

<115> « ^ffi, ^jjL s-^i]^ ^ * ^ ^ » 
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<116> 7 » £ 16a°\) S:*]& ti>54 ^o], ^y] ^Jf ^il-o] -g.^o] #Jr 

<117> u}) £ 16boll 51 A] 5] ^o], a o V 7 ] 7l^-(40)^ H^Cs^H # 

DFR €#^1 *}^£L(60)» ^-3(60 H ^-g-^r ji^ lefl 

°J (300)^1 ajspf 3#(304)°.S 7>^-5]^ ^-^olcf. 
<iis> cf) tr 16c0ll a><4 ^-oi, -^-e)7l^-(40)^- ^H-E. ae}A E ^ ofl ^ ±^ 

3^1 ^IR 1 ^, ^] 1 JL^ ^q-o] X] ^1 S] ^- 3,7} ^Efl<=>) Hflo]^(H0) ^ 
°J(300)S1 aJ^JjL ^^(304)^- °1*IH afl^i(110)sl oJa] ^ ^.(m)^ o} 

Sfl 3}*}^ ^f^(304)3f $XSL^, Cf^ofl ^1^5]^ ofl^ofl o^H Hfl 0)^(110) o] 

■T-^l]7> gJ=o} ^1-71 <g^^-(lll)7> 47]^. 

<119> 5^) c 16d cHl £^1^ y}fi]- ^-ol dfr u}^ =1(60)1- ^l^^Jl, 7)&(50)°\ ^^(S 

^)-ir CMP a)Sfl <£u}^ ^*Vt}. 

<i20> p» £ 16e o\) £ a1^ w>s>]- ^-ol CMP 71 ^(50)^ ^#^^i] Si0 2 ^^(52) 

■i: °1 ^l^l ±% sfl^sl i£eflxl^E T,>^fi(53)^- °H°fl ^Sell 

*1^EL nf^£L(53)^ aflol^dlO) *)] 1 Ji^g Sell <y (300)^ <i) - 

# 3^(303) 31 <^7}S.^ aj| 2 Jl^ # ^(420H ^-g-*Rr ^fl^^r 

<121> y» £ i6fofl £ Alsl a>sq- ^-ol a o v 7 i s^H^e 1^=1(53)011 oy^ ^ 

^(52)^1 ic# -f-.g-.g- on^i^j. jr M eHxl^E u>^a.(5 3 )i- ^T^tf. 
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<122> A» £ 16gofl £.X\& £oj ( s£ 7 ] ^°\}*\ ^<£^(52) $H 

El ^ = «11 6 J2] #^(301), -gr-^Sefl^^ ^#(201)^ ^ ^71 

3 ^-g- ^«fl ^-71 ^°m-(52)34 n *BL°1 7l^r(50)-g- ^ ?H *H3l*>7l ^ 

ft ^E.-f(54a)» 7>^14(£ I6h #20. 
<123> o» £ I6h^l «>sq- ^-o], ^ p}>i^i(54H1 ^ ^^^(52)-i- ^ 

^zHI ^sfl ^7lt!- ^, £ 16 H £>M^> h>s)- ^-o] ICPRIE<H1 S]«fl 7l^r(50)-i- 
^ ^olofl oflijjsH ^r<H^ tfflfH tfl-§-*m -f#(50a)# 
<124> *}) £ 16j<>11 ^-o], -S-7] ISsil^il pf^a.(54)l- A}7^^Y t\-X\ 

S. 16k«fl iSsfl^lil s]^(55)-t- ofl^Jofl o)Sfl o. 

-§-(50a)^r afl^^r 71^(50)^ 3#^<f| 

<i25> £ 161^] ^-o], # 7 | 7l^r(50) *13H Au/Cr* 

^^(56)* 5. 16mofl £Al^ ^-o] s)^^( 55 )^- 47]^ -fl- 

(50a)3 4^1^ ^^(56)-g- ^ . 

<126> 7}) 5. 16n<H| S.*]& m>sJ- ^-4=^(56) 4 Si02 ^03^(52)^ g*H -f- 

^^zjofl <2^fl ofl^SH ^ 1 ^^^.(130), 2 -H^ #^(420) ^* $ 

-^4. ^zfofl 2)n ^ti^ aflol^dio)^ JL^ = 5ll<a (300)4 *}-^ 

3^(304)«- "S^Kr oJa] ^^-^-(111)1- ^1^S>J1^ £^ ,S-^7> o.S 

#3M4. 

<127> 3. #W UL_gL^ *3 
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<129> £ i7aofl 5*1^ ^o], ^6))^ 

<^ ^1^1 ^, 5. 17b<>ll 5*1^ u}<4 Qo] -o^ej .a^ofl ^«fl # 

7} ^M-S. ^^-*>J1, tifl o^no)^ se fl9j(300)^- ^^^^^ °J 

*1 S^Ull)* -^3*Kr ^^MHtHl- ^*V4. 1-^ £ 17a^l 

^-1=1 (flip chip bonder)!- °l-g-*H ^^-^cf. ^ ^*H1 ^-§>«- z]-z]- ji^ 

» ^If^AS -H^ltf.), ^4^r^ ^ ^1*}^, ^ 

^ -T- ^5-^1^ ^ ^}Jf ^^ICf. Olttflo^l Qj^^l oj-^^ 

7> 7>^KH o]^|*V Hfl^ofl ^ Tg^o] tiU}^ 7}*]^*= ^ ^o) 

7>^W. a^:, ^ iJHH «>A>Tgo) ^^ol 7pg-<5>tf. 3Eth 
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^ 0 )6\) tfl-g-^ xl l ^*]SKr ^i]]o}7) 
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